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Hemoglobin adducts have been used as biomarkers of exposure to carcinogens and other 
alkylating agents. Advantages of hemoglobin adducts include the relatively long lifetime 
of the red cell, the ease of obtaining large quantities of material, and the lack of any 
known repair processes. Previous studies demonstrated that urinary 3-ethyladenine was 
elevated in smokers compared to non-smokers, leading to the hypothesis that cigarette 
smoke contains an ethylating agent. If this hypothesis were correct, then increased 
ethylation of the N-terminal valine residue of hemoglobin should be observed in smokers. 
Therefore, we analyzed hemoglobin from smokers and non-smokers for ethylated N- 
terminal valine. The method was based on the modified Edman degradation scheme 
developed by Tomqvist and co-workers. Reaction of hemoglobin with penatfluorophenyl 
isothiocyanate results in the formation of a pentafluorophenylthiohydantoin (PFPTH) 
derivative which can be quantified by gas chromatography-negative ion chemical 
ionization-mass spectrometry (GC-NICI-MS). The derivatives, MeVal-PFPTH and 
EtVal-PFPTH, result from methylation and ethylation, respectively of N-terminal valine. 
We made several modifications of the published method including: use of a normal phase 
HPLC step for purification of analyte prior to GC-NICI-MS analysis; substitution of 
hexane for toluene in washes of the derivatization step to reduce evaporative losses; use 
of a deuterated peptide as internal standard; use of n-propyl-PFPTH as an internal 
standard prior to the GC-NICI-MS step as a diagnostic for changes in GC-MS sensitivity; 
and use of microvials, a non-volatile solvent (dodecane) and a cooling tray to minimize 
sample loss during auto injection. Blood was obtained from 20 smokers and 20 non- 
smokers. Analysis gave the following results: MeVal-PFPTH (pmol/g globin) smokers 
881 ± 135, nonsmokers 871 ± 192; EtVal-PFPTH smokers 3.82 ± 2.47, nonsmokers 0.60 
± 0.93. There was no difference in methylation of N-terminal valine in smokers and 
nonsmokers, consistent with previous results. However, ethylation of N-terminal valine 
was significantly (P=1.6 x 10' 6 ) higher in smokers than in nonsmokers. Levels of 
ethylated N-terminal valine were higher than globin adducts of tobacco-specific 
nitrosamines and 4-aminobiphenyl but lower than those reported for hydroxyethylation of 
N-terminal valine. Collectively, the results support the presence of an as yet unidentified 
ethylating agent in cigarette smoke. Such an agent could be involved in cancer induction. 


PM3003732234 


Source: https://www.industrydocuments.ucsf.edu/docs/jjmj0001 



